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= (54) Title: HIGHLY SAFE SMALLPOX VACCINE VIRUS AND VACCINIA VIRUS VECTOR 

^ (54) ^BM(D^m iejSSti:ttS«r7^7^>0>r;uxtJcfcutr7>>i/^TO-<;uxK/7^r- 



1/^ (57) Abstract: It is intended to provide a vaccine strain scarcely undergoing atavism (reversion) to thereby provide a smallpox 
vaccine having an elevated safety. Namely, a vaccine virus lacking the whole or a part of B5R gene of a vaccinia virus strain LC16m8 
or LC16mO produces no B5R gene product having the normal function. This vaccine virus is usable as a smallpox vaccine and as 
a vector capable of e?q)ressuig a foreign gene. Thus, a smallpox virus and a vaccinia virus vector producing no B5R gene product 
having the normal function by reverse mutation are provided. 
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ffitt^^^RE-rs :^ ^ ;a5^^-e{iJtev>. v> 5 P^gs.'^ -cv>yto =P^ 

Lister /^Sr^a^t'^'i^=¥WJSlBJ}^ (PRK) Ic: 30°C b . ^ (D ^ f}^ 

fe, 40. 8°Cl^_b-e{i±t5t L?fcVN?a^iSS'i4*5^ t bT LC16 »^W3tbfCo 
LC16 :^«i?-/VcD {Cl>Pf-r§^i^t4;i^s SI^CT) Lister ^^^B# 

y i?' ^ixtc^g;^ ^ tbTv^fc#.(^^ic:J:b-<;'c^ < Mil b x v^fc;5S ^ 

b5/L7t b-CV^ § r ^ ^Si|£lJ0J bfCo -^^-e^ 6. J- 
PRK -ecO|i'f-t^S:ia, J: (9 /h ^ J^ce ^ 5^ ^ ^ JF^jafei" § LC16mO (I^T mO 
ttil^-rSC^t>fe5) ^SJRbfCo mO;^«,% 1000 AJC^a^ttfCo 

b 1^ mO 1^ -e ^> ^ Jt-e HJ^; ^ ffg^ o ad (c: . mt^h-^ 
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i7-^^ X-^^^h-^i^^mthX LC16m8 W (mT mS Whrn^ir^ 

:fy^miL-^nt:i (m)K tt> m^t^-fjv:^ vo. sno. 3 Bgfpso:^? 

^ 1 B )o mS 1974 #/^)^ S I97b ^iz^-^n^C 10 75" A CD^« fCfSa $ 

fsium^miz^-Dxm^x^ ^j^^i^^fsi^mMx^-DTco v-^^i^. ms 
w^m\^^rcmmm^t^j$. 13 ^m(D=f-mmstmm^miz:idn^mmM 

(Dmmt^ m (D mmmmx ^ — y" ^ - ^ ^?i^^t^ u n — ^ > h 

ffi^l^ m8 *5ii<DMtt:^^feVv|4MT^ D . U > h mO ^f^M 

^^b. ^mx(Dmmmf)^mmi^xv^ ^ :z hf}-^ B ^ u — ^ > h ©?iA^i 
hi^^ommx. •te®i^5fe5ie^^#A ^ — hvx m^^ Btix 

V^r^i (#^¥ll-509091)o Mjz!i®LC16m01*-^LC16in8»fe^©i« V^^^tt 

■^^B. — hvx (Dmm\z-D\^>x^m-^ nx:\^^n:o 
v-^^i^.^imo^o \ziciQmom\-^^mmm'\i(omxmm-^^^ d .Lci6m8 

^ ^ ^ - «j7 ^ ;i/ X <h b T J: D ^ ±tt © ]S -r ;i/ X ^ ^ m § 
*^0j«. un-5^3> (^muff?) viz < ly^^ ^ ^>w^i'^ 
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\zmt)^mi^f'i)^'^-i )V7.(Dm^m^y°^~i7-^^ x\z bsr jt^ 

;i ^ ^S^#±iiC)feo -Q^tl^ m8 t^T^^ B5R jtig^jO^^ orf f^-e© 

1 i^Sj^^^dck^ :7 I/ — A~>r7 hT? orf (Di^'m^ffi%t>n^ <hfc J; D 

^ ;i <h J: orf T^^MtTt $ tlT § il^^§ge>yOM;:bfe (HIlcfecfctK 

2 )c RV ® B5R jtfeT®itSiH^J^iB^J#-^ 1 f:: . B5R » -^^iS^l (D T 5 
y miB^J^iaM#-^ 2 fc^-romOtJ^-r^BSRjte^® orf J^^^^afe^o 
^^L-T?. mO tt® B5R jt'e^^i^7 n — n>^'b. m8 l^ffi^^ 

J;-::? T^AL. B5R3t'f^^^^^|l^;^T>^;i/X (RVV) ^f^M 

bfc (m8B5R)o ;i © RVV © X i7 ij — > ^Jf ^3: ^ - 7° ^ — ^7 b . 

$ 6 B5R jte^^S^-^>Xf ^ ^ t f;ii;oTfTofco ^f^. 
~^ —mm^^tS B5R 3t{5^^#:^^:^t;i^^$i^fcn > X h ^ h 
Srf'^Mb (AB5R, me). ffiimi^X-tCcfc o X m8B5R <h mO t^lcfc B5R »fe 
TO^^^^Abi^c RVV {^n^n ni8AB5R (i^Tm8Ai:ia^f'2.ilt'fe2& 
mOAB5R (i^^T mOA ;i <h ^^)) ^-f^ffib^^o $ S B5R 

jie-?©)iimaM:^^]5^ D P^^. n^-^-psFj i-io f^^^j:^^ 

fen >X h ^ :^ h ^fpfi^ b (proBSRdTM, 0 6). m8B5R ^ mO 

mxi^tzL (-^n^^n mSproBSRdlM (i^AT m8dTM ^ la^T ^1 "fe) afe ^ ) . 
mOproBBRdTM (£-lT mOdTM hmt ^ ^ ii % ^)) ^#mU;feo RVV ®X 
^ ^) — ^> t^y° ^ — ^m^\^ . $ 6 A (D — > X ^ 

mil-r § ii f:: J; o 

B5R iie^ (D^^^^Abfe 2 fflM© RVV (m8AB5R> mOABSR) «h . B5R 
3teT©^tg^^^$i±T®^^$iir7t 2 a^OD RVV (m8proB5RdTM. 
mOproBSRdTM) © jt f5 ^ mS ^ <h f -5 7t s6 , 3t b t§ « 

^ait (30°c) :s:rj^^ 34t:-r iine. ©-^-r ;i^x^?^<-^'5'it4^^ifflBS^:i 7 f^ii 
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xn^ u — ->^Vrc mS (mSrc) ^fflVife (El8)o -^O^:^. mSrc 

30°ciif^T 8. 7%. 60. 3%©i^^;i/x:^^^^ — s^y^ — 

^7 ^j^^t^bfe® f^^L. ;ine> 4ai^© rvv x\-±\^^Tn(Dm.m\z.^\,^x 

% ^ — i^-^^^ — i^-fyt^m-^tifSi-^^^r^o mSrc S fcB^ b :^ ^ — ^ — 

^ or f ® HI m /O^^ IS se) ti „ 
SX±(Dm^-A^ 6. m8AB5R. mOAB5R. mSproBSRdTM i; mOproBBRdTM 

[1] y ^->r:T'^^;VX» LC16 1*. LC16m8l*^fct^ LClGmO^CD B5Rjt 

i7 n T 1^ ;i' X ^fji^m^u^'^>x^'z>x. 

[2] B5Rjtf5^^^:^{;r^^bTV:»^. [ 1 ] ® y 5=- > ^ -f ;v 7. . 

[3] B5R3te^®— gi5/&t:>^^b. iE'^f3:mm^^'r^B5Rm.Bi'?'mm.M 

[5] BSRjtfs^©— §^/0^^^^b, MBSRjtis^® Jir^fcr/D^-:^ — ^ 
mm-^-^. BSRSfS^OD-gP^O^^^igf ^/O^ M^iEi:St)tiB5R3ct^gTP^iJ 

^j^^iESfcRMfg^^o [ 1 ] j^)^ e> [4] (D\y^irn7^^(Dmmu ^ ^ 

[6 ] BSRjtfS^Olimffi H ^ >/5^'^^bTVi § . [3 ] 6> [5 ] 09 Vi~r 
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[12] y - T T^-f ;vx|5feLC16^. LC 1 6m8^ * JILC 1 6mO^ ® B5R 

[13] BSRjtfK^^^^^Cj^^bTVi^, [1 2]0D'7ii7>'-T'i7-r;VX 
[14] BSRjlfg^ ©-^U/O^^^^b. iES/^^tg^^-r§B5Rit^^^S 

;s«^5&^';£^$nfj:^i^ [i 2] ^fc:« [i 3] \^mmo:>u !7 i^-r^-i )vy^ 
[1 5] ^■^^mmmmzmm^'^rch^(D':fy — ^^-iX^^xs^^ 

[16] BSRjt'K^® — §15:^^^^^ murMB,f'(D ^m^i^y'u^^ — ^ — 
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[17] B5Rjl^^(DmKa >/?>^^^^bTV^§. [ 1 2 ] 6 [ 1 6 ] 

[18] y n^ — i^-7^)5PSFJl-10. VS¥]2~lQ^rc\tm(D^y i7 x^y^ JV 
7.m-Mmm.:fti^ — ^ — '^^$,^. [l 6]Sfc:td:[l 7] CD "7 ^ T 'j? 

;v ^ ^7 — , 

[19] B5R»fs^® 5 -SMMa F P< -f >®^§|5^7c — g|5 ^ ^ U X 
[2 0] B5R»e^®_h^tC >^P^ — B5R jl^T®— ^15^^' 

[1 9] cDc?^ >^-T^7-r ;i/7.^i^7^— , 

[2 1] :/n^ — — ;^,ipSFJl-10. PSFJ2-16^fe«ffi OD:^? y X "i^-r ;P 

X ffi J^g;^ yn^ — iS7-X£fe;5. [1 9]^feJi[2 0] 0Dy^7 5>r:T'^-< 
[2 2] [ 1 2];^)^6 [2 1 ] © tl ® "7 ^ T 

12 3] ^5fe3ie^;o^^T>-r m^m. Mmsfet^isc^^iExafe'S [2 2 

[2 4] [2 3](7:)>7^^-Tr>-1';VX^i^7i$7 — 

EI 1 LC16mO^. LC16m8^*5 J; tXLC16m8i^© ^) n — ^ > h ©BSRjt'g-? 

ia2«. LC16mO*^, LC16m8*5|5:fe J:r/LC16m8*^® U /t — ^ > h ®B5R3t^^ 

EI 3 ta:. Lister^:^^ ^LCi6m8^(Dii'f-^*^f mxfeSo 
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04 Listert^lc. LC16mO|5|c*5 J; tXLC16m8#(D#i5[^^-r 0^ a& ^ o 
EI 5 ti. LC16ni8*5^^ LClBmS^cD U n — ^ > h ^ 2& ^ LPC (Large Plaque 
Clone) ^.^ZSLClQmOmcDy'^ — ^ •D-'i X^:^^lllTrafe§o 

HI 1 SCIDx''^7,{C^tt^ RED50 OQSBtS^^'ft; 

El 1 2 >^-TT>^;VXT=:^^bfe BALB/c Vj7 x #: « M ii> 

^ 5^ ^ -r § 86 O « ^ ® ?P M 

*%H^® y ^7 5/- y ij7-r ti. y ^ t7-r M;^^^^ lci6 

LClBmO LC16m8 #CD B5R it (5^ © ft T ^ « — §15 ^ ^ ^ $ 

^ hizJ^r) i^ii!,-r^ ^ t-^^-V^ B5R jft fs^ ^ X > ^ n - y 
#^E-r^ >A°i7K^n- F bT*5 D . B5R jfte^^i^Ji. ^-r;!/^® 
i^^{:iM#bTV^^„ B5R 3l^^:^>'#ffi-r§ t > ^ Iff ii 5ft '14 # < . 

B5R m^=f'mmf}m^^n'r. ^j»iimtt«ii< ?^^TVife;o^\ ^^^^ 
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BBRM^^© ORF -fyiTtl. lEnfS: B5R b ;^ < T^oTV^^ „ U b . 

cfc D B5R Jtfe^© ORF ^^7^\zm^ . AE'^Umm^^T^ BSR t^^^^^T^ 

SCR4 ^-r cD0n >-fe >'y-X'®Jt^ (Short consensus region) ■:fecfcrJ^lIM 
il F p< > (TM:Transmembrane Domain) 6 ^3 . MKil F ^ > 

uRmui^mm(Dmm\zmmf3im^^t^o^^x.BbRmBii^<Dx^u. 

SCRl e. SCR4 © — g|5/0^^^^bTl/^Tfe V^o ^coiM"^. X^l^^mm 
^3— Ft"^ DNA ®?^T®^^t: . DNA 
© — g|5/^>>*i>?^-r ^ ^ 1 ck D ^ JE^^^cC^t^^^fS B5R 3ft^-^;Si^:^>m 
±^nf3i<U^^^f3:iK^X%:k\^^o ti?mizU. B5R jieTcZ)^^^^, 

BSR Mi^'TmxcDx^^rzitm-mm}^ >mx(DX^x^^o ^rc. 

B5R jt-fe^Or/D^ — — ^t)^^$i±§<Z):O^^M*UVio cfc ^ 75: ^ 

(:^m^x.^® ^if JS^T. y ^7 ^> - T ;i/ ;^ ® J: 5 tj: g /ct A DNA 
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mmizmAhx'p ^ j]/:7.mmomnisUizt^ -d r^^-i jvx dna 

n ^ o m h ^ y X y T ~ ^ i7 ^ — t . ui^y-y^^jvxo:) B4R 

jif^Ti^^e) B6R mi^^oDmm^zf^ }^izi7u~->^u. bar m.^ 
n^v ^ ^y:=-r ^ )V7.mmimm\zmx't ^ o mmt.\^i:\t.. bsc-i 

HTK-143 IHIS. Hep2lffll^. MDCKMJIS, Vero MJiS. HeLaMfl^> CVl Iffl 
Jl§. COS^fflUa. RK13MJ!S. BHK-21MIS. ^^^1f^^mm^m'7^'y=:^ 

^r^ib. mnmrn^iz^ d ^m-^nmm^^omA^i&(Dm^i^iz\tm 
U'^-:^- tf3:y)%^m^'f- (m^u bsr m^^r. ha 51^^*5 tk 

^ >X :7 D. M. Glover ffiM. *P^^ ^IR DNA ^7 

n-- >i/ 4-ni?LiI® - 2 M) TaKaRa ^ f:ifB*ic ® 

jte^®:©^). ^^-^(Dmskmmmo^mm (HAjifgT), BudR^^jw 
if y y'' u y y ^' ^ii<D r^^-f n(D:& % m^^ ^ ^ ^T^^x ^ ^ o 
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B5R m^'f-mm i-^mmmmmm ^ '^is^y ^ )v 7. (D 3z > y< u ~ 
^nm^mizhm^vxi^^^o BSRae^^^^^-frs <ji. rkis 

r^ii^(D^mmmm\^^yv. &mm^.'\if}U&T-r^. ^-dx. bsr ^ 

nT'^'I'Jl/T.ti. B5R jtf5^«tg*Wr^ Lister LC16mO t^JcJtt^ 

bx. mmmm\zmm'^-^r^m^(D:f^~'^^^ x-^^/b-^ <f3:^ . 

^it-r X/O^/h^ O^j; D . Vero ffflSSx cD -j? iimt^. 

{£TbT:feD. LC16m8 »ii:bgi LT> ifj t/IBBS ^ i±7t ^^-a- ® :/ ^ 

Lci6mo Lci6in8 =^ ^ -y-^ wiH^ ^ it -a- o X ^ — ^ -y--r 

X^05{;i, LC16mO ^.^1 LC16m8 » ( U ^ n - - > $ tlTt LC 16m8 ^) 
©e7+|-^(C:43tt§>fej»iimtt^|2I 9 fC^To B5R m^^^X^ 

$-&^<i:. ffij*JcSab;fe:^^®^)tJEtt%)^£T-r^c SCID^^ 

x\z^-i jv:;^^mj&p^mmv. mmmizi^m^mimvr^m^. lEnt^m 
m^^-r^ BbRm^i^mm^M±'t ji^xmxit.. io^pfu (d^^ ji^ 

^ )v X ^ mm V X % mM\tm^ ^ n-f . i^mcom'>%m& <^rifj:\^>. 
^Tc. mmizmmiyTcm-^ommfi^ redso (^w^(Dm^izmm^i^^ 
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b#^^'r;vx») ^mmizm^r^M^. iEmrj:mm^mf^ bsrm^ 
"f-mm^m^T^^^ jixm^'^-iiE^fsLmm^^ir:^ bsr mB:^mm^ 
M^vf3i\^^^^ )vxm\zMhx 2iog £j,±-m\^^m^^'ro 010 a. 01 

0 B ^ J:U^'[g 1 1 SCID ^ ^ 7.\zMT ^mm't^^^-T . 2^ ^ ^3 ^ -5) 

(Ell 2). B5Rjt^^;g%«. ^^gstfy ii7 5^>O^^R&1iIi?LlEaz UTM 

^(Drc^\Z\t. B5R jt^K^CD 5 ©— §15. SCRl C> 4 §15^7^ 

u^ — ^~thX. PSFJl-10. PSFJ2-16 -1= p7. 5K y n^ — 

pllK :/n^-iS7-, T7. 10 :/n t — — . CPX:/n^-^— , HF >^n^ 

2^^BJfc:*5 ViT. BSRsSe^^^^fc^^b;^ LC16mO LC16m8*$ 
^n^n. mOABSR. mSABSR i:ir^b. ^tl^n. mOA. mSAt^-f^^ 
tf)t$>ri. BSR H^-f >^^^b> Jh?^(c:/D^ 

— -friS^Jitt i b fe LC16mO LClGmS m^^tt^n. 
mOproBSRdTM. mSproBSRdTM tmi^^ ^tl^tl mOdTM. mSdTM t^-f ^ ^ 
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LC16mO Lister e> LC 16 «^MTf^aj$njt^tf 2fe D . LC16m8 

Vol. 48 No. 12 (2003) . p. 1693-1 700) o Lister LC 1 GmS 1* © ^ ^1 . 

0 2 fc^T J; -5 /^Xg-eff fetl^ LC16mO LCiemS =P^m 

^^RmBT^X^hTd LCiemO »^ J^^J^^ LC16m8 U — 

LC16m8 Wf}^ BfSi^U ^ zy ^ ^ )l 7. ^ ^ ^ -^^^T ^ o 
it±m(D:l^misn ^^t^\^>o M^«\ ^ A b 7t §M4 c7) DNA iH ^ij 4" ^ 

^f^Mb. iin^. y i7 ^>nT^-r;^x^il^$i^fcMJ©c>'^'^3^A-r 
n^^J:Vio h^>X7T-^i7^ — .hUT.M;^^^ pSFJl-10, PSFJ2-16. 
pMM4. PGS20, pSClK pMJ60K p200K pBCBOl-3. 06. pTKgpt-F l-3s. pTMK 
pTM3. pPR34, 35. pgpt-ATA18-2, pHESl-3 # ^ ffi ^ il <h ^ § o ^ 

^ffT^o. mpL\t^M.nmmm{m^MB.=^. (tk) 

^ffST. F y ^^^^ > h#;0^^^tf e)n^o ^fe. ±IB© B5R jfi'fg-TM:^ 
4- (B4R«e^<h B6R ite^©P4) (c^AbTfeJ;Vio #At-^gi5i^© 

jie^ta:. ^M^^^t^ ^ t^j; D ^ jv X (DmM\zm<[:.vm.m^^ 
(DMU-^^mB\zrj::h%<D-fytm^v\^^o M^^f. ha jt-^^o^-g-^-^ ha 

jt{g^4' ^c^jfeite^ :^^^«A^nfemmAf*:T^i. HA mi^^-^^mx-^ n 
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U i>> (BudR) -^^Bi^mizr^m bT^V:^®^. BudR \Z 2:. DMS'J-r^ Z. tf)^-^ 

y^->-Tij7-r;Vx^^^$-B:^|ffllSt bXS. Vero IBIS. HeLalEiS, 
CVIMIS. COS MAS. RKlSIBia. 10 'f"^ it ^ » M AM . BSC-1 

Mfi^. HTK-143lfflH§. Hep2IBIS. MDCKMB^^. "7 ^7 - T ^7 ^ 5^^^ ^ 

\^iS.\^^'m. _ti3®© PSFJl-10 i^. PSFJ2-16. p7. 5K :7°n^ — iJ^-. pllK ^ 

u=E~^ — . T7. 10:7°D^ — — , cpxyn^-i57 — , HF:/nt — . 
H6 :/ n ^ — ^ — , T7 /\ :/ U F :7° n t — ^ - # ^ ^ § ;i ,h /O^^ t ^ ^ c 

^A&5g?i^?tif ^HmffiHS. ^±a(1997 ^9^ 1 B ^ff ) . 

D. M. Glover {tilli. JoM«5;^ii ^IR DNA ^7 n - - > 4- nf 
?L^(D v-X-T^i^ - 2 M) TaKaRa, EMBO Journal ( 1987 ^ 6 ^ 

p. 3379-3384 #(D|BmfCtie;^^f J: Vi„ 
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-^Biz. ^mm^^ hi^x^ ^ jv>^. mm. ^zsmmomm^ 

-y ^ ^ )V X (D mm U i7 ^ > i UT ©^ffl ^ J: tKy ^ - T -f 

mm. MP^mm. m^mmiz^^mt^i,^-^^. ^(D^xh&\H^-¥^ttt^^ 

:7°^-/7^^^^4 (PFU) . $?^b<« W--WTf^y ^mj^m-W.{?Y\l) 

x«y ^-i:7^#^^{i (PFU) Tafe^o 
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IBS. M^^fe J:tJ^^S(DirLM^3— FT^^ y ^7 - T ^7 ^ © ^7 ^ 

mm "7 ^ ^ > mmu^m izm-rtiu ^ o 

B5R h^>:^:7T-^;5^^ - (PB4R+B6R) ©tf^ 

B4R © TA n - ::2 > 

m8 W (D m m ^ y DNA ^^S!^bT> 2 ^(D^^-TV — 
(GATGCTGTTGTGCTGTGTTTGC (iH^J#-i- 3 ) <h GTTAACACTGTCGAGCACTAAAAGG 
(ia^J#^4)) fcckoT B4R jie^^ Jill's #i±T orf ® ?>'m\^ Hpal 
gP'S^^AbTto iin^ TA ^ ~ (pCR II)^;i^n-->^^b;t 
(pB4R+HpaI)o PB4R+Hpal ©ig*iHM^5i^. bfe^> Z.n-^mm\z 2 -O (D 

^ -r V - ( GATGCTGTTGTGCTGTGTTTGC ( IB # 5 ) 
TTGTGTGGAATTGTGAGCGGA (ia^J#^6)) (^iJ: o X B4R jt ^Mi^ <h TA 

T4DNA U )^ ^ -"^^n^^^mitX^fz. (B4R+HpaI y ^ ^ h) o 

B6R (D TA ^ n — - 

mS DNA ^^MibT. 2 r^cDy^-fT — 

(GTTAACGTTCCATAAATTGCTACCG (@HM#-^ 7 ) i GTGTGACCTCTGCGTTGAATAG 
(iH^J#-^8)) \z^'oX U^mB^^^mm^V. #-B-T orf ® S'iijfr Hpal 

gMi^^AbT'co Ctl^ TA^^^-tCr^D — ->^^bfe (pB6R+HpaI)„ 
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B4R <h B6R (Dmm 

pB6R+Hpai (D^mmm^mmvrci'^. Hpai 7?t^fbL. bap t^eu >m 

(Dm-Bm^mmizLx . y -^-r -r — ps/hr-si (tcggaagcagtcgcaaa.caac 

(SB^J#-^ 9)) t ps/hr-asi (ATACCATCGTCGTTAAAAGCGC (iB^J#-^ 10)) 
(PB4R+B6R) o 

— ^x^ B5R mmmmm^i^m h^>:^yT-^^^ - (pB4r+b6r 

proB5RdTM) (Dmm 

mo w (D m y dna ^ m m ^ v x . 2 -i^oDy^-f^ — 

( ATGAAAACGATTTCCGTTGTTACG ( MB # 1 1 ) ii 

TCAATGATAAGTTGCTTCTAACGA (iH^J#^l 2)) iz ^ ^ X B5R «^-^0D 
ectodomain ( SCRl SCR4 ^ O M^) ©^^iiitilL, iin^TA 
^^7^-}-^P-->^^bfc (pBSRdTM) o pBSRdTM (Dm.mm^i^mm VTc 

mmmm vsti xmmvr:!^. t4dna#u ^ ^-ifT^M^fbb. e> 

Sad xmmVX B5RdTM >'^i=^p^>h^-^D{±lb:^Cc ^m^Smali: 
Sad xm^tVTch ^ >:^y t — ^ ^ — pSFJ 1-10 f::^^?^ bfc (pSFJdTM) o 
'AlZ pSFJdTM ^ Hpal <h Sad xmitVX. ^ n ^ - ^ - + BSRdTM (D Z7 ^ 
i/p^ > h (proBSRdTM) ^-^ D m b;^o ^tl^. Hpal .h Sad Trti'fbl^;^ 
PB4R+B6R \zm^V (pB4R+B6R proBSRdTM) o 

35mm ^ y iy a. iz SQ%n > y JV > h iz^m-^tirc RK13 MJJSS^^tj: 
?Mmm\z U ^ 'J'-f ;PX(m8B5R©«'^«m8^,m8A t mSproBSRdXM 

(DM'^lt m8B5R> mOA t mOproBSRdTM (Dm^^lt mO W) ^ moi = 0. 02 ^ei^ 
^^-a-. 1 B#Fb1®*|^, LipofectAMINE PLUS (Invi t rogen) 

Lfeh-^>X:7T— ^^7iS7^y^;j;^^H DNA (m8B5R (DM^U pB5R. m8 
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A ^1 mOAcDm-^it PB4R+B6R. mSproBBRdTM t mOproBSRdTM (Dm^\-^ 

PB4R+B6R proBSRdTM) =• zlt )viz^^ xmm\zmmi^xm D j^^^U. 

yyjix-y h izt^-orc RK13 mmizmm Iz^Mhxmmi^. 0. 8%;<5^ 
;Hz;i/D — X ^^£^ Eagle MEM. 5%FCS ^m^MX. ZiX:'C 2 B 3 Bf^ 

Eagle mu mmx 2 mmmm^m^^. mSBbR (Dm^\t.^ — i^'^^ — ^ 

1118A, m8proB5RdTM. mO A 43 cfc r)^ mOproB5RdTM O:^'^- ^ — ;V :/ ^ — 

^/ «3 . Eagle MEM ig:^}c^jl$-a-feo 
— ^(Dr¥jtl^^ V - ^r— 3 >t^, ^® 200 //L ^ 15, OOOrpm. 30 
'ij'L. Ul^iz 50iil <Dmmmm7K^rc1it lOmMTrls-HCl (pHT. 5) ^^jPb 
fd. 30 ^FbTV n^r-5>3 gst: T 10 ^ r«1JPI^ b T^V A DNA ^ « 

mV.?CRiz^^Xi7V—:=->^\zmvrz.omSA^mOA(Dm'^\'t ps/hr-sl 
t ps/hr-asl J:; o T. mSproBBRdTM <h mOproBSRdTM (Dm^U ps/hr-sl 
<i: B5R793as (GATCCGAAGAATGATATCCC) (IH^J#-^ 1 3 ) J; o T PGR ^ ff . 

f^f^®;^^-^© PGR -T^u^'i/ h^^m.m-^nrc^f n — >j3-c)Vix. pgr >^ 

^fplM/^^^^Vi ^ n — >^il^ RK13 Miaj^T^ ib\Z2.ti^B 2, \b\ y° ^ ~ 
^M'fbbfeo ±T©«>-r « RK13 i^ffl|giCT:A:»tg« b 35(W/V)% 
->aL-^ n — XiJ7 >^fflVi;^cm^'i>{c=koT)»M^^liU. RK13 m 

mizx^^ )vxtjm^m\m\^. mmizmvr^o 

mmm 2 bbr m^^x^^ :i — ^> gis^^ bsr ^mmmm 

;l#:fccfettS B5R iS' >/\° K ® ^3lOliM 

4 ffiffi(Dg^^M<:>-r Jl/X (mSA. mOA. mSproBSRdTM. mOproB5RdTM) 

RK13 mmiz moi=io TiS^^it. ^^1^1 B (Dmmmmm^^(D bsr 
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y V(D—:k^^\z\'i.m B5R ^ :y h t 7 ^7 u~-r)WiW (SCR2 m^.^ 
m^) ^ m . ECL Western Blotting Detection System (Amer sham 
Biosciences K. K. ) > F *^fcB b feo 

mSBSR (m8 m\zm±m B5R itfg^ b}^c t> ®) t mO |WI 

B5R ^ >7N°^7M®;t> tl. i^^ig^-i' r/oDg^^^i^z^ 

(m8proB5RdTM. mOproBSRdTM "t? 0 B5R © $ tl 
;feo mSrc ( U ^ n — n > if b ?t m8 m8 A 43 J: mO A T B5R 

^:g%«^m^n/^i;^^-D (iii7a)o 

1^ mSproBSRdTM. mOproBSRdTM, m8B5R, mO, LC16. Wyetht**^ 

^^ii-^ :^«bfeit«_h^:& 1 2. 5%TCA 7? SUt b . "i? x X > IT^^ n hT 

mt^l^fz. (0 7b)„ i:^iyii^\z\-Xifi ^^^•^^) u—i- )Uifii^^m 
(/i. ECL Plus Western Blotting Detection System (Amersham Biosciences 
K.KjT^mUfeo iaJiaili3!^«i^#:® l/40«. :^«±m« 1/10 » * T :7° 

TM F y<-r < B5R mBM^mmt ^ mSproBSRdlM t mOproBSRdTM 

-^^ummm^iziti^x^mo:) b5r mmm:^^mm±mm^iz^ii^ nrccD 

ffi^t^-r ;V7.^T«^^»(D/h$ 35Kd)B5R MB MTfj^mm, 

4mm<D^^m'y JVX (m8A. mOA. m8proB5RdTM> mOproBSRdTM) 

^MBmrnm-c^^ prk moi=i. o t ? f^^-r. -^-n^'n sor <h 34r:T 

iif^i§«b;fe^. 34t:T' vero Iffl^Sfc 2 ^-^ « b . U > h CD m 

mmX(D^^ Jix:fjmiz1i^-r^ vero ;ii M J: ^ '^7 -r ;p X OD i:b ^ b 
Tffh^bfeo ^M<hbTUi7n-n>ifbfcm8*5fe(m8rc)^ffiV^fe„ 08 
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K vero IfflJi^T? U n-^S^ > ^ il ^ 65 ii Is $ -B: T U ;t — iS' > h tB 

— U ^ o~ - >i^^nfc: m8 (mSrc) ^ ^3: ij A*-^ > h /^^^^m ^ 
n> vero Iffll^T^ U /t — ^ > h ^7liRS5(:iiii[iS-r § i:. mSrc PRK IHHM 

S^^M'^-r;i/X (m8A. mOA. m8proB5RdTM. mOproBSRdTM) (C"QV^X. 
^-^^^mmmum-^'. EiDSO (Erythema DoseSO. ^aSI^-fecD 50%J;i Icm 

feo MMiibT, fflOt*. mSrc 43 mS B5R jt^^^^A b 

7h m8B5R ^m^^tco 

3.5kg ^_h® B2^a-feffi®W4'<D^^)aj D . a^hA U 

<^ LTffi^OMiS^Sf^ ErD50 & the Reed and Muench 
method (;iJ;oT#tBbfe„ 09 JO ^^j- ^ ^ ^ :^ ^ ^ 

B^Rm^^f)^m^i^m'DO^ )VX (mSBSR. mO») «^Jt^<^iim:tf yO^^ 
5t< ErD50 lil:^^^fgVMl. 00, 2. 25) ® fc^b. B5R & ^ 

(mSrc, mS A . mO A ) T « ^ it ^ T b T ErD50 -fil < 75: S 

(5. 83, 5. 50, 6. 00) ^ih-^^^-^ti. B5R M^i^-^^ mm-\^i^m.mmt> -d 

TVi§ t e>n/^Cc TM M^^^^^bfe B5R &^I|-r -Sffi^^^ 
(m8proB5RdTM, mOproB5RdTM) {;i43ViTfe. B5R ^mMT ^MMO 

(m8B5R, mO) fci:b-^Tit ErD50 fit (4. 75, 5. 00) ^^b. mSrc, m8A, mO 
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mmms scid v^x^c^fett^^^^^ 

1 ^ 4 6 BALB/cSCID x'l^X (Jil) m8 A . mOA , mSdTM. 
*5<j;tX mOdTM ^^^n^^n 10^/0^ 6 lO^PFU/dose J3M^ |^ . J^ttt^ 

m.mmm^it—wtmmh^^'v^fjii^^mkw^ Wib-^^ icpFu/dose . u 

n — r:>^^b;^ m8 1* (mSrc) ^ 10^)6^ B 10«PFU/dose > mO * cfc m8 
Wlz mO *® B5R ite^ mSBSR ^ 10^/^^^ lO^PFU/dose. M 
^ :^'Vm.m-^tiX^^^U ^ ^>W^Yethm^ 10^^^ ^ lO^PPU/dose. 
bTlWIilCDll^^ff o (01 OA. 0 1 0 B cfcrXBI i l)o 
H10A:feJ;rJ^^llI10B«Vj7X(D#:SM4^^^bTVi§o mSA, mO 
A, mSdXM. ^ ^ZS mOdmWi^mmcD z) t> lO^PFU/dose J^SS *e ® 

mO m8B5R1*. Wyeth X lO^PFU/dose ^gffl 

#(c mO *5l^^aa^X«. Vi^rn© dose {:i*5ViTfe^@^4iS^ X{cfa<h 

X. ^^(Dmi^lzm&'&i^^V ^ JV:^mti.X . Rash Express ion 

Dose 50 (RED50) <h -5 {it^^S bfeo 0 11}^, ^(Dmmm^it^^V 
fz.%(DXh^o ^(D^^^. B5R m.Bil'(Dmm^^mVfz.sm (mSA, mO 
A. mSdTM, mOdTM. m8rc) S V^Tti f5 D {it ^ ^ b . B5R 
^3;}* (mO, m8B5R> Wyeth) J: D 21og ^± i« VMit & ^ b o * fc^-g^O^^ 

i^-^-^n^mmm(D 1 0 Bf^^ 1 0 0 m\zmr:i^ lo^PFu/dose ^^ab 

fci¥x^i, ^ < ^•!E^^>j&-r\ #:aMii> fern e> n-r\ ^ne>® i^^cDiffiv^ 
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\z. BALB/c xx^cDrnmrnmrnm^n-Drco ims eecd e balb/c 
^^7. (m) (DmrnrNiz^n^ticD^^ jvx^ io*;o^e> lo^PFu/dose 
mm'^4mm\zm:^m do" PFu/dose) ®y ^7 s/n7'^-<;vx5i« 

Western Reserve (WR) ^ ^ ^ $ :^*f^co#:SMiI> ^ U 
(llI12)o MM<hbT, rp<.U ©^fry ^ ^>t5^ Wyeth mSrc. 
MVA ^ ffl o 

m8A. mOAJ^-r ^iV^-rn® dose lz^\/^X% Wyethl^IWI^, ?^^^4 B 
Vi;^d;/0^-c> fee — ^ MVA 10\ lO^PFU SSffl^ T? «® ^ fd: 

M4>;^>^^me)n. io«PFu Mas^T=bs^o#:a«/i>y^)^^Mse) snfeo io^pfu 

mm\zno z. hffipimi:its.X) . V ^'f'yw-&\z^\^xi^^ts.:^ U >y b t)^ 

tc43v^T^)fi^TfeSo <Biz. "7 ^ — r X i^mm u ^ > ^ 
i^x (Dmm^^iz. m.^W:^^u ^ ^>^mm^^ ^ — m ^iyX<Dmm 
m'A^mm^\:'^n'0'^$> n . mmnmmm^mz^^ v ^ ^y^w^mmm 
o:>m^\z^m.wf3iy — }v\zuK>^^^iiti^p>. )^smmt-^ 6> fem8^©g§:^ 
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1. U i7 zy-y^^ jl.:^miCl& LC16m8 LC16mO t5^<D B5R 

— §l5Sfc:«^^yO^*^^bT:fe D . TE'^f^mm^^T^ B5R jt{5 

-f ;V X o 

5. BSRjieiF©— ^:^^'r^^b. MB5R3te^(D_htSEl3:/n^ — — j5t 

© 3t^t y ^7 5^ > T> ^ o 

7. y D^-^-/^)tpsFji-io. psFJ2-i6Sfe^i{fe®3i^ ^7 "^-r 
^ ;^ X o 

8 . B5R mB^<Dt) t>m-mm f -r xD^m^tzu-m^^^^vxv^ 

9. B5R3te^®±^Jry n t-iS'-j&t^^b, B5R jl^-?(^-'g|5:^)^'^ 
1 0 . :7° n ^ - - psFJl-10. PSFJ2-16 * 7t ^3: (t^ © y ^ X •< ;i/ 
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12. U ^ z^ — y^^ JVXWICIQW. LC16m8t5|c^ jaLC16mO^<DB5R 

1 4 ©Vi-rn/S^ i:S{cfH^©yi57S/nT'i'-f;i'X^^7i57 — o 

16. BSRit^T©— §|5;0t^^b. MBSRst^^ (D {:i :/ n ^ — — 

mMm(DjEnumm^^^x\/^^. m^m 1 2 e> 1 5 © v^-rn^j)^ 1 m 

1 7 . B5R3ta^®j^mji H^-r >7&^'^^b-r v^^. it sf^^g 1 2 e. 1 

6©v>Tn/a^i:Kf;ifBfc©yi^7>'-yr>-r;i/x^^37 — o 

18. y n t-^ -j$?tpsFJl-10. PSFJ2-16^ fe^i{-Ea<D4^ ^7 7, ;p 
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2 1. :/n^-:^-;0^TSFJl-10. PSF J 2- 1 6 ^ ;^ ^ ^ X >j7 ;i/ 

xmm^my''u=E~^--c^^. mi^m i 9 2 o izmm(D^ ^ 
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SEQUENCE LISTING 

<110> HOKKAIDO TECHNOLOGY LICENSING OFFICE CO., LTD 

<110> Japan as represented by Director General of National Institute of 

Infectious Diseases 

<120> Highly safety variola virus and vaccine virus vector 

<130> PH-1947-PCT 

<140> 
<141> 

<160> 13 

<170> Patentin Ver. 2. 1 

<210> 1 

<211> 197 
<212> DNA 

<213> Vaccinia virus 

<400> 1 

gtctgtgaaa cagataaatg gaaatacgaa aatccatgca agaaaatgtg cacagtttct 60 
gattatgtct ctgaattata tgataagcca ttatacgaag tgaattccac catgacacta 120 
agttgcaacg gcgaaacaaa atattttcgt tgcgaagaaa aaaatggaaa tacttcttgg 180 
aatgatactg ttacgtg 197 
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<210> 2 
<211> 317 

<212> PRT 

<213> Vaccinia virus 
<400> 2 

Met Lys Thr He Ser Vai Val Thr Leu Leu Cys Val Leu Pro Ala Val 
15 10 15 

Val Tyr Ser Thr Cys Thr Val Pro Thr Met Asn Asn Ala Lys Leu Thr 

20 25 30 

Ser Thr Glu Thr Ser Phe Asn Asp Lys Gin Lys Val Thr Phe Thr Cys 
35 40 45 

Asp Gin Gly Tyr His Ser Leu Asp Pro Asn Ala Val Cys Glu Thr Asp 
50 55 60 

Lys Trp Lys Tyr Glu Asn Pro Cys Lys Lys Met Cys Thr Val Ser Asp 
65 70 75 80 

Tyr Val Ser Glu Leu Tyr Asp Lys Pro Leu Tyr Glu Val Asn Ser Thr 

85 90 95 

Met Thr Leu Ser Cys Asn Gly Glu Thr Lys Tyr Phe Arg Cys Glu Glu 
100 105 110 

Lys Asn Gly Asn Thr Ser Trp Asn Asp Thr Val Thr Cys Pro Asn Ala 
115 120 125 
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Glu Cys Gin Pro Leu Gin Leu Glu His Gly Ser Cys Gin Pro Val Lys 
130 • 135 140 

Glu Lys Tyr Ser Phe Gly Glu Tyr Met Thr lie Asn Cys Asp Val Gly 
145 150 155 160 

Tyr Glu Val lie Gly Ala Ser Tyr lie Ser Cys Thr Ala Asn Ser Trp 
165 170 175 

Asn Val He Pro Ser Cys Gin Gin Lys Cys Asp Met Pro Ser Leu Ser 
180 185 190 

Asn Gly Leu lie Ser Gly Ser Thr Phe Ser He Gly Gly Val He His 

195 200 205 

Leu Ser Cys Lys Ser Gly Phe Thr Leu Thr Gly Ser Pro Ser Ser Thr 
210 215 220" 

Cys He Asp Gly Lys Trp Asn Pro He Leu Pro Thr Cys Val Arg Ser 
225 230 235 240 

Asn Glu Lys Phe Asp Pro Val Asp Asp Gly Pro Asp Asp Glu Thr Asp 
245 250 255 

Leu Ser Lys Leu Ser Lys Asp Val Val Gin Tyr Glu Gin Glu He Glu 

260 265 270 

Ser Leu Glu Ala Thr Tyr His He He He Val Ala Leu Thr He Met 
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275 280 285 

Gly Val He Phe Leu He Ser Val He Val Leu Val Cys Ser Cys Asp 
290 295 300 

Lys Asn Asn Asp Gin Tyr Lys Phe His Lys Leu Leu Pro 
305 310 315 



<210> 3 
<211> 22 
<212> DNA 

<213> Artificial Seauence 

<220> 

<223> Description of Artificial Seauence: Synthetic DNA 
<400> 3 

gatgctgttg tgctgtgttt gc 22 

<210> 4 

<211> 25 
<212> DNA 

<213> Artificial Seauence 

<220> 

<223> Description of Artificial SeauenceiSynthetic DNA 
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<400> 4 

gttaacactg tcgagcacta aaagg 25 



<210> 5 
<211> 22 

<212> DNA 

<213> Artificial Seauence 
<220> 

<223> Description of Artificial Seauence : Synthet ic DNA 
<400> 5 

gatgctgttg tgctgtgttt gc 22 



<210> 6 
<211> 21 

<212> DNA 

<213> Artificial Seauence 
<220> 

<223> Description of Artificial Seauence:Syntlietic DNA 
<400> 6 

ttgtgtggaa ttgtgagcgg a 21 



<210> 7 



5/8 



wo 2005/054451 



PCT/JP2003/015632 



<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Seauence: Synthetic DNA 
<400> 7 

gttaacgttc cataaattgc taccg 25 



<210> 8 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Seauence: Synthetic DNA 
<400> 8 

gtgtgacctc tgcgttgaat ag 22 

<210> 9 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 
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<223> Description of Artificial 
<400> 9 

tcggaagcag tcgcaaacaa c 

<210> 10 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial 

<400> 10 

ataccatcgt cgttaaaagc gc 

<210> 11 
<211> 24 
<212> DNA 

<213> Artificial Seauence 
<220> 

<223> Description of Artificial 

<400> 11 

atgaaaacga tttccgttgt tacg 



PCT/JP2003/015632 

Sequence: Synthetic DNA 

21 



Sequence: Synthetic DNA 

22 



Sequence: Synthetic DNA 

24 
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<210> 12 

<211> 24 
<212> DNA 

<213> Artificial Seauence 

<220> 

<223> Description of Artificial Seauence :Synthetic DNA 
<400>. 12 

tcaatgataa gttgcttcta acga 24 

<210> 13 
<211> 20 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 13 

gatccgaaga atgatatccc 20 
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